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(54) PRODUCTION OF INFUSIBLE METAL ELECTRODE AND ELECTROLYTIC CELL USING 
THAT ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an infusible electrode in a simple and small-size device 
by suspending a diamond fine powder having conductivity in a liquid containing a valve metal salt 
to prepare a coating liquid, applying the coating liquid on a valve metal base body, and pyrolyzing 
to form an electrode material layer. 

SOLUTION: Impurities such as boron, phosphorus and graphite are added to a diamond fine 
powder to give conductivity. As for the electrode base body, a material essentially comprising a 
valve metal or valve metal alloy such as titanium, tantalum, niobium and zirconium is used. The 
conductive diamond fine powder is suspended in a soln. of the valve metal^salt The obtd. 
coating liquid is applied on a base body and pyrolyzed at about 450 to 650° C to form a rutile- 
type oxide layer having poor crystallinity on the surface. Thus, the electrode material layer is 
deposited on the surface of the base body. The obtd. infusible metal electrode has high oxygen 
overvoltage and can be widely used as an anode for the production of oxygen and ozone by 
electrolysis of water, and moreover, for the electrolytic oxidation of org. substances. Further, 
the obtd. electrode can be used as a cathode. 
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s^*£#£js8Mb&j*s«&stJa£ t/c«aw*c t 

^s^ifihman^^mm^mm^x^ -^r*> fcc 

tmimm^-cummmvcmmi^^r^> Finest 
»br^tt^-<r*> f t vtcm&m 1 tCfBiSO^r 
a. 

c m&m 4 ] 3smtt£W -r z # y f t^m 
mm k «t o §sa» u/ci»*s i «:ie«cD^. 
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[0001] 

[ mm±.<Dmm&m ] ««»© ^ r * > f 

[000 2] 

*) m&>MSL<»W£MWVj<:$ < ^fb U X c » * 4> ©# $> 
j*fcWtf»«sff«8*K>7 78. WEffit. 

^<<ieffl3n-ci^c. u*^cti6©^f'i«^ffl«:i^o 40 
rfis«rc*-*3Kwcj5c < . iwi«w« £* 
©fg^ws*sfiiaTswtite* s *£c£. xffe©^® 

«i3S?B-e©R*ffil«:^< ©#P.g £ =i * h 

• & 6 & l» £ W»5*W LT^fc. 
[000 3 ] MtcmriBrv-W **>^*JU©ffe«:4>, ESt 
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tSfbT>*-3Att£^D**»JraO;te*«: 
MBS-r&CiKifK Pig^6^b®7cmfi[ (OR 
P) ©BC»IP^^btt*«@««)r^<*>offiiP(CMtt ; SrW 
-T-SzkitfiR*. XteS^60RP©igCiBP^^7ctt*s 

[0004] coymmmomfet ut^siMtffit 

-rsfcto <wu*fi:&3£?s^*>^e©«^ -e©ri§f£ 
i ~iom g/A Hgst?* »j . mmmtp-emm? 
z> tismtmcu i ~ioppb m&co&^ifi^mhxmx-r 

£) f?&©^V;<.^^©ft&JI£OTti^T#& 
< &•£>,, &mUA*Mtt2>tc#>t,cit, m&tLX#&m 

mifib*. mmmmi,mi?;P : fi'mx-$>2>tc#>mm<Dmtf 
tt<bicteWi j pmM&mt*)m<. xfsmtvxmi? 

•5 t—Bifimit hXtimt}* £ fe 0 £ t» 5 iw 

ur©»^ii^t>4>©©. ^s-rs*^©^* 1 ^^] 
^ j: k> s < ^©K^^jt £ » ^ ras .^^ * 

ctifixz r . * o r p a*f# 6 n^«c u £ t > 

[0005] &*mnvz$:ttm;tc#-4 f*«k« 

;sa^o^b{c*fT2.B^(cflEnr*jo. SKF-e 

>i'«CJ:0«me^1t©*lJtBI^' 5 Iffi"C , *-SC:£^P.» * 
Ft*Wl. *«tt*.^l/tejf>7*> F*S 

QZLmLU^tcib. a^K^-fr^^F^^-r-s^ 
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© f - 7W b¥If ( c v d ) &-etf ton 5Ci^ 

<. »CVDffi«:«fc»)»6ni*i»tty-rT*>F«* 
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«SWSS* S 800 'C£®«)-Clg< <3 -€-©lSffl«C$lM* s 
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v d &~c am* £ & se©*sa3SFflK*rj£ i/T r* 

>F©^fiLt>&'5SSttS*fJSn.5C£*s*06*T.. CftiC 
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T-=e> F*«ffi8«I£ l/-c^tf^14^mffi©S3*K 

•CW. J^£L-r3»*X«tSfcK^©SSffl«ft^- 

2^ 7 F (ttS»W«cpSShft(f>*«o.i 
~ioo a mfflg.tim * L/ < {b^W^Stt^ e> 1*SS»/JN 

7*>Fte. ^-fT^ FS#{CK5£$tlS*>©-C^ 

M{bS^^^b^^>^^tt©^-f F«i*©M 
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tCff ; 5C£*5-C#2,. ^7*> F(C^4^*fi#Ifi« 

iiS(iioo ~10000 ppm #M&IA>„ 
[0 0l3]§i**«ff>. £>*;l', y 

©«. «ifi©a»)«Sg«-C**^T*>F£«^S 

n-5^s^-e-©K-fb%£©*Sfa7a ; S:iif&-5>fc»-c* 
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^c«#2omK©T^s:?-yy ? F3E£&fli utsem* 
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[0014] COOmffiSftiCffir^CD^mtt^^T*^ F 
2 SSfcUi*^ 2 «3B«±©#£JBKfb!8j £ 

ffi*fl*B^ffil$b-rsffi«j;8Ji£-rs. jgsi££VT 

F»*tl»3*4»«i L-T#£Jll&©?g?££ffi 

iStctiiU'Ct, M«c*f&JSK<b!B»©#-cttse®iSI£ 
£^U^>£t>51#»#*S:fre>"C*»K WiSSStt*' 30 

wr*> f *fr&mm<m ±tt> icmnr-r sciicto 

*Sttyw , T*>F©^#+^Hc£#';*;hS. Xiiufe 
[0015] ^^©SSi**'-/ T*> F#800 *c$-c 

vssmx h z> c t l x * ©aaEerrcatajc^at 
afi©^^T*>Fs^^K^k^*fst-rs<fc^K: 

wm&sm&WL* * * >«&± 
L.450 ~6so ■c^s^itI", wna»»±«:sstt© 

-t> F*5ft# l %t^-^©mria®?-fb#jJi©^Sta«o. 

1 -0.001 £2cn^ST*»?, FtCjWr 4 C 

[0 0 16] CVDtTB^-f 7*> FiiSKfOW 
fc85>. ^-/T*>F©«SS**:^©fflJt (SffiBJflJB© 50 
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?&g&) i^«^©^M (»«tt<ow#) *-en-en©ig 
rci^-c^sc^-j/c cncc*fL/*^-c«^«j© 

^ta*^^»l©^»&£ttSiJ«c*T;?.S/c«> (HU^fr 
^Cife^Itl) . S*ttfife©m«£K&-C*S. C©<fc 

8$5©ms?^bffl3s©PiS£ uriHK < mmx% . &@ 

@g© 3 ^(cKi® L fcWiePiS^S^miiB^SS©^^ 

< £ i>— ^K^g-r-So we-t *>3?«ya«7 ? swig 
At4©ffi*»6«sj#*s»si/t.». K-f *>saiai«, -I® 
*E*±-r 4 £ £ i>tc, monmmw&^m-git'C&m&M 

[0017] l5fSm® ; Sr^^S<!:L/-C2MMm««-C 
«r> 3W*4^*>SaUW>IIB«:|»«a[*KW*J:9{C 

i ft D -^Bt@Sl*»?BaB^« i * 4 . Ht}?*© 
tm. iSWAtt©*^]!^ Xf>UXMP 

bW«Il>. C©BR©ffi^Jtt0.1 -SOkqf/on 2 ifitffg l> 
[0018] SJS^fFtt. «ffiT*WB*9«CJ:»JSWt 

■rs*i. ?as*5~4o*c, assafs* i~soo v<*rf <t 

«fc «3 £ ft <0 W&7k&£Mr S. — *I^®M-C 

IJISO*DBK,fc 9 87^* V tfck*s^fiSf 4. CI © 

ccBHfcktJ^W^^-f ^©JSI»fl§*W£ ItSST 

3H, 0-0, + 6H* + 6 e 
[0019] C ©* '/>^©*B-^«: fcPlffi«!lS<!: OX 



C<D<£ 5 ai«A1S^»^to«»«[©«B«:fie*©D S 
E tttfllf £ £ sfflrioi^r * n« S « £3Wtt£ 13 
41^, fiJ8BI(D«»«Ctt4i«(HaDSE©rfi«^ec 

cDSflS«Sffi-c«, »«tty-fr j e> F«Jfto«S«HI 
[0 0 2 0 ] ^(cjK^BIffi{cS^Cir*»WK:«t>S^ 

ffi^C«*6*X«*^<D«*&P 7 RtfBMfckKlHP 8 
|^S4(OJ^SCf±ffiCC»«7kfltt&P92aVT^ 

* >3£8lJg 2 <t MHHKD^ v * > » £ . 
[ 0 0 2 1] H2CC*Jt>T, 3^Sm^«2l«, 
>J£fWR22k:J:D»«S23S^*IBS24«:, XS§^*> 

£&j^2 sec j: o «rE*n^24<fc ^®^2«c izp ^nti^ 
*>3sa^250i9ffiS2eiB!jcc«^?Ltti^28^*n*n 

29Ra f »tt7KBHtiP30dJ, *HS240J£ERa c ±ffitcW 

*{ tr > * ~ * a«® «««ttteP 3ia v*«s««HP 

32**. ^@^26<7)S®S^±15^«iK7tC«*&P33B:a f T 

jit/ u*ffiap34*s*n*tiRashTc^4. <c*j35» 
[ o o 2 2 ] m 3 tetter , 2 sa«»«4iji/ha©a 

ISff 42K1RIK 3 hfc * >£&m 43CC J: 9 &§@M44£ ft 
ffi^45£teKIj3n, «BB«ffiS44*cc«ftriBV*>£ 

gaR43^6BBfflO"caiwty-fT j e> Fatisoassas 

\i£MJ 3r^*^6J«4^7Lttl»«47*«-f*>*8ai* 

6*iHi/rs3£3nr^s. »«S442Kfl**S45®* 

So 

[0 0 2 3] |giaa f H2(DC^n<D«W«l, 2XC 
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*>, |«*XB*««flW^7X»*^^P3a*6« 
tt#6pi«li5, 6&tf27, 28lBICCa*r4i* S§@M 

&C<t&<£E£T£, XH3©«Wi4XC«, ^@M44 
ROT^^45rt«c«B«*WfcU ffiS&46, 47P^«:il 

<&K:fc4>«r < i fcW«ffi<&— F« 
10 itOOmS^K^rWL/SE^^T^V FO»lfl*«ttC»ft:a&T 

[0 0 2 4] 
[0 0 2 5] 

SrBWbW*©*iiB^O, 600 •C©fi*»B«*rioB* 

20 ^-t?aiaL/7 w ^*-_LK:y-f r*> F»**»*i. 
c<d^t^> F»*<Da3^w«t«3ex*'ra!BeL/ 

fciC^, y^T^&> F*fcIi*#5(X)0^ 7000ppm ^£ 

nrt^ci^b/co «^*>«©*ffi*^u * f^ 

[0 0 2 6 ] *^*><t^t*>3r;KDS^«[BHg« 
30 ( # > i * > * JKDgfiitB 85 : 15) £fPM L , Mf B 
F»**SB«0/c. -CO!B«?R*fi(riB«fi* 
(MDKttffiLfKfltSL 530 •CCC«fcti/c^y7^CC 

JEL-cy^T^> F*iDar/m , fflJ#UA:«S«*fPilL/ 
) rKffi^tPt^CCKIffl3n/c««?ffiCDl©eS(Cl50 

r««*?fofc. ««a5K»ioo A/dm 2 v$>^tc 9 mm 

40 tc J: *^/>38*©«i« 
W*R««er«Sbfc4c*. o.5~i%r^>o 

m@cr>^i/3 ©«8B»*r*43W, a^m@cD^SSS&^ 

[0 02 7] 

[^JSM2 ] S@0.2 -2 ym(D^7-t> F»*«C, 
soo 'C©fflarJ»C V Office J: OWSR^WfS^-fr 
^> F»*je»Si±T:»10000 ppm ©llJRi^Wr*^ 

-fr*>FiteRtfH«ufc. c©y-fr*>F»*t, 

50 HMMi £H— *ftrWb^*>4*ffc*>*^©B* 
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mutt, miccvmmmzffimtLxmiLmfeMi t 

[0 02 8 ] 

F> * f L/cC iWWJ^SSM 1 tPI 

an?-? a *>ii7 c<dw>-<* 

•CttaiSft*-^^- h £Bgffi©K*HIJ«:3S»;*-t±-C 

o vmm.fr 6»«{kffl7n*ffl*Ji20Qiw(oKtt* w# e. n 

[002 9] 

-rr*> f eata^ t #-§tmm £ its 

-SC t arejlttc ft K> . MKgfflSffigmcilftil* 5 

[0030] *^Hjtc «fc o §sBt i/fc;regt&£«sffi i S:& 
aa*^* 4 o r A < ffiffl -c # & . &8fci3M<^ « A 
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[0 03 1 ] H6»t»2f*9i-ctt«HM*©t«tttia* 

cvDft«cj:*jKHr^fe# 
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*»£ffi»cffj*.SJ:9«:tto;te. MfcM**©2W7* 
> Fi«S©»JS*S(Mtctfil.*/E:a!>. -^ti-eti©!!® 

& b fcH&tt 2 MffiXtt 3 S£«xmOM«XiXMA 4 

20 ora s©iJ>& < 4 — l temmfe # a t * > f 

^8H«tgi-C#*>oS®BJj!©^fajK:eH-r-S^*&^© 
jBA*stt(,»«W«-«»*Ja^*«*C4*»-C**. 
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